(b) Middleton Dale. In the distance is the village of Stony Middleton, where goitre used to be endemic.
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Section of Epidemiology and State Medicine the river, whilst the dip slopes in their highest parts form peaty and heathery moors.
In the Erewash Valley, on the Coal Measures in the eastern part of the county, there are few or no distinguishing features. It is a broad and shallow valley, the scene of many busy industries associated with coal mining, iron manufacture, pottery, bricks, hosiery and lace. The neighbouring country traversed by the stream seldom exceeds 400 feet above O.D. North of Chesterfield, the Coal Measures are characterized by rolling hills with intervening valleys, running in an east-west direction, owing to transverse folding of the strata, and here the surface features are formed of sandstone, in contrast with the southern parts of the coalfield, where they are replaced by thick beds of clay.
The north-eastern corner of the county is characterized by a rich agricultural belt which marks the outcrop of the Magnesian Limestone. This region is intersected by numerous fissures and valleys. In the south of the county, there is a region of low-lying foot hills rolling into the Trent Valley. The lowest parts are little more than 100 feet above O.D. South of a line drawn'between Ashbourne and Sandiacre is the area covered by the Trias outcrop, the Bunter Sandstone, and the Keuper Manls and Sandstones. Much Glacial Drift is scattered over this area and the whole of the Bunter is sealed with drift.
Climate and rainfall.-The climate is temperate and equable. The prevailing wind is south-west. The mean temperature at Buxton from 1881-1900 was 45.20 F., and at Belper it was 47.30 F. The average amount of sunshine at Buxton from 1904-08 was 1,334 hours, compared with 894 hours at Manchester and 1,234 hours at Westminster.
The lowest rainfall, less than 25w, is confined to the low ground of the Trent Valley, and the isohyetal line of 25" coincides roughly with the contour line of 100-160 feet of elevation. In the extreme south of the county, the rainfall rises above 25" along the slopes of the higher land of Leicestershire. The zone of rainfall between Section of Epidemiology and State Medicine 1227 25' and 30' runs in a concavo-convex direction to the west with its greatest width north of Chesterfield. The isohyetal line of 30' follows approximately the contour line of 500 feet of elevation, that of 35' keeps near the line of 800 feet, whilst that of 40' keeps near the contour line of 1,000 feet. The highest zone of rainfall, that between 45' to over 50', is in the region of the 1,500 to 2,000 feet contour lines of elevation.
III. STANDARDS ADOPTED IN THE SURVEY. A lack of uniformity in standards has been deplored by all surveyors. There are manifestly wide variations in the methods of assessing thyroid enlargements. -A uniform standard is desirable. The standard I have adopted in this survey was a FIG.4 (i) Incipient goitre according to the scale adopted. Lobes of gland are just visible.
visual one. Stocks [81 has published methods of measurement and of record of thyroid enlargement, and he condemns the estimation of goitre by visual standards owing to the liability of error from " the personal equation." The conditionas under which I did this survey would have made his method impossible. The thyroid glands have been classified as follows:
(1) NVormal.-Where no elilargement is seen on inspection or deglutition. (iii) (ii) Small goitre ( according to the scale adopted. (iii) Medi:rm goitre (1 1) according to the scale adopted. (iv) Large goitre ( * * *) according to the scale adopted. This method I have found to work well in practice. The incipient (*) thyroid enlargements are not worthy of the name of goitre. I have assessed them, but I have not included them in the records except the tables of age and sex incidence. If these incipient enlargements are classed as goitres, a term which signifies thyroid disease, a wholly erroneous idea will be gained as to the prevalence of thyroid disease in children. The trouble is to know where to begin and where to stop: one is in the same difficulty in deciding as to when is a man drunk and when is he sober, after alcohol. The incidence of childhood goitre is only of value as evidence of prevailing thyroid disease when considered in relation to the other criteria of endemicity-the prevalence of cretinism, the proportion of the sexes affected, and to the prevalence of goitre in the adult population. Thyroid enlargements in children have a marked tendency to disappear spontaneously, and to vary in size from week to week, a fact often forgotten, or not generally appreciated.
This survey covers the whole of Derbyshire. The total number of children examined was 40,0441, of whom 20,074 were girls and 19,970 were boys between the 1 If the earlier Heanor suirvey be ilncluded the figures are 42,905 (21,639 girls and 21,266 boys).
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Section of Epidemiology and State Medicine 1231 ages 8-13 years inclusive. Prior to 8 years of age goitre is uncommon, though I have seen a good number below that age, and a fair number of congenital cases. Cretins are a rarity. I have seen a few-at Wirksworth, Unstone, Heanor, and, outside the county, at Mansfield and Brinsley in Nottinghamshire. The children examined were those attending the elementary schools, and, for the most part, their parents belong to the artisan class. I have inquired personally and by letter of many Derbyshire doctors as regards the incidence and distribution of goitre in the adult population and I have also searched the records of the Derbyshire Royal Infirmary (see Table XIII ) and the Manchester Royal Infirmary (see Table XIV) over a large number of years. Time and opportunity have not permitted me to extend the search to the records of the Nottingham or Sheffield hospitals IV. THE GEOLOGY OF DERBYSHIRE.
"The whole of Derbyshire," said Farey [71, " is based on Mountain Limestone, which, after forming the surface of the districts before described, sinks down on every side and is covered by coating after coating of the superior rocks, the Limestone 
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Shales, the Millstone Grit and the Coal Measures. All these are always conformable to each other . . . and being, in fact, only different parts of one component and continuous mass of rocks, all the four insensibly melting, as it were, into one another, and forming one whole." Carboniferous Limestone.-This is the lowest and oldest member of the series. The main outcrop covers an irregular area of twenty-two miles from north to south, and twelve miles from east to west. There is abundant proof of contemporaneous volcanic action. Volcanic vents occur at Grange Mill, Hopton, Tissington and Ashover. There are deposits of volcanic ashes, tuffs, tufaceous limestones, masses of igneous and calcareous agglomerate and sills. Two lava flows have an extensive distribution, and are known locally as " toadstones." They are basic in character, and are composed of olivine-dolerite. Nodular layers of chert occur in the upper beds; much of the limestone contains a large proportion of silica. Bituminous matter occurs as an inclusion in many parts. A great deal of the limestone has undergone dolomitization both above and below the lava. Two inliers occur at Ashover and Crich as periclinal hills on the same anticlinal saddle. Smaller inliers occur at Calke Abbey, Snelston and Ticknall.
The rainfall is high (35" to 40"), but, on account of underground drainage, the whole of the upper regions of this member is practically devoid of water. This is due to the prevalence of jointing and fissuring. The scarcity of water in this region accounts for the sparse population, and hence the small amount of goitre which has been found there. Where water occurs in this formation, the springs are due to impervious beds of shale or toadstone, the upper layers of which have decomposed, forming an impervious clayey bed. Water reaching these beds by percolation is then thrown out at the junction of the two types of rock as springs. In other regions the people rely on rain water stored in meres or underground tanks. Meres are shallow excavations puddled with clay and lined with blocks of stone.
The springs are of two kinds: those which issue from above the lava and those which issue from the limestone through faults in the lava. Were it not for the lava flows and impervious clay partings, there would be no springs in the limestone at any considerable horizon. Springs which issue from above the lava occur at Bonsall, Chelmorton, Taddington and Tideswell. The deep springs issuing through lava faults are invariably thermal, and their volume is remarkably uniform, the temperature varying from 480 to 656 F. The Heanor and Ilkeston supply is obtained from one of these latter sources.
Owing to the absence of filtration in percolating through joints and fissures, and also owing to the fact that all absorption areas have been built upon, the water supplies from this formation are extremely liable to organic or animal pollution. In addition, the raw or untreated waters are very calcareous, with a high total hardness. Goitre in the Limestone region.-The Carboniferous Limestone region of Derbyshire has always been a goitrous region. " Over the whole of this area in Derbyshire," said Berry [6] , " but especially along the eastern border of it, I found numerous cases, for example, in the neighbourhood of Cromford, Matlock, Youlgreave, Bakewell, Baslow and Stony Middleton. The same may be said of the region on the north side of Ashbourne, and I am told that the disease is also common over the similar district in the east of Staffordshire." As in other parts, it is less common now than in 1887, when Sir James Berry toured the county on his goitre inquiry. A number of places have, since then, been supplied with water from the Millstone Grit, with the result that the disease has either disappeared or greatly diminished. Places in this area affected to a great degree at the present time are Brassington, Bonsall, Carsington, Hartington, Middleton The incidence of goitre in children is 6' 7% (* or over) and 2-2% ( or over). I have not included the earlier Heanor figures in this estimation. If I had done so the incidence would have been much larger than the one given. (Tables I and Ia, p. 62.) Limestone Shales.-In Derbyshire, the intermediate tract of rocks above the Carboniferous Limestone and below the Millstone Grit is known as the Limestone Shales. They consist of dark clay shales with some thin bands of limestone at their base. Their outcrop is usually marked by a broad depression between the rising ground of the Carboniferous Limestone on the one side, and the steep escarpment of the Millstone Grit on the other. Ironstone nodules occur throughout. The upper parts of the series include beds of fine grained sandy rock and flags of a hard, white sandstone. The outcrop extends over a large tract of country north and south of the Limestone, with less extensive exposures in the central part of the county in the Derwent Valley (see fig. 5 ).
These rocks are not water-bearing to any great extent. They are chiefly of importance owing to their being impervious, and conducting to the surface water which percolates through the Millstone Grit. Some important water undertakings derive supplies from this formation as upland surface supplies (Derwent Valley Water Board). These organized supplies are generally of good quality, the hardness is low, but springs and surface wells, as elsewhere, if uncontrolled, are very liable to facal pollution. Particularly is this the case in the southern part of the outcrop.
Goitre in the Limestonte Shales region.-At Bradwell, Castleton, Elton and Great Hucklow, some of the goitrous children obtained water from the Carboniferous Limestone through surface wells. If these are excluded, the incidence of goitre is considerably less, and increases the incidence of goitre in the preceding formation. Most of the other places such as Bamford, Great Rowsley, Idridgehay, Kirk Ireton, Kniveton and Turnditch show no evidence of goitre to a marked degree, and this is what one would expect in localities whose water supplies closely resemble those of the Millstone Grit. Those areas which take water from this formation as upland surface waters also show very little goitre.
The incidence of goitre in children in this region is 6 6% ( or over) and 1-9% * or over). (Tables II and IIa This formation yields numerous springs which act as overflows of underground reservoirs. Water percolating through the grit comes in contact with impervious shale partings, and tracking along above these, overflows at some point along the outcrop. As the general dip is to the east, water falling on the western bank of the Derwent runs off like water on a roof, and it is on account of the eastern trend of the dip that most of the springs are situated on the east bank of the river. Hence all the villages are on this bank of the Derwent. Numerous upland surface gathering grounds are used for water supplies, the chief being the Manchester Corporation (part), the Boroughs of Glossop, Chesterfield and the Rural District Council of Chesterfield (Northern and Southern Scheme). Alfreton Urban District takes a part supply from upland surfaces on the Millstone Grit.
The upland surface waters of this formation are usually of exceptional purity and softness, but where the gathering ground is cultivated this is not the case as regards absence of pollution.
The spring waters are very variable-some soft, others very hard. Their purity is open to doubt in a number of cases. Long Eaton supply was discovered to be liable to pollution from seepage of the poliuted Trent water getting in through Section of Epidemiology and State Medicine 1237 heavy pumping. Contrasted with the waters derived from the Carboniferous Limestone, the Millstone Grit waters are, in general, greatly superior in quality both as regards mineral content and -liability to ftecal pollution. Nevertheless, waters obtained from deep borings often show a close approximation to the analyses of limestone waters. This is due to the water having circulated for long periods and distances underground.
Goitre in the Millstone Grit reqion.-The Millstone Grit has been stated to be free from goitre. Excluding all possible sources of error arising from some places with a water supply from more than one formation, such as the limestone, e.g., at Ashford, Calver or Curbar, the incidence in this region as compared with the limestone is about 4 to 1 in favour of the limestone. Many places previously supplied with water from the limestone were goitrous to a great extent, but since changing over to supplies from the grit, goitre has diminished to a large extent. The region is not entirely goitre-free. In 1782, Prosser (3) found goitre common at Duffield. In many cases the disease appears to be associated with bad water supplies. For example, at Ashover the village has a good water supply. The children at the school come from a scattered area: these depend upon doubtful sources of water. Of all the goitres seen at this school, 84% were associated with supplies other than the village itself. On another occasion when I examined these children, 72% were similarly outside cases. The village of Beeley was at one time so badly affected that there was scarcely a person who was not goitrous. At that time, water was obtained from a brook issuing from springs in the grit, and it was then and still is a grossly polluted stream. At New Mills and Hayfield and in the Goyt Valley generally a fair amount of adenoparenchymatous goitre exists at the present time. Wirksworth still shows a good deal, and I am unable to associate it with the water supply in any way whatever. Many places are entirely goitre free.
The percentage incidence of goitre in children in this area is 5 1% ( or over) and 1S27% ** or over). (Tables III and IIIa , pp. 63-65).
Coal Measures.-This is the highest division of the Carboniferous System. It consists of clays, shales, calcareous sandstones and coal seams with some bands of ironstone. The outcrop forms a well-defined tract of country between the Millstone Grit to the west and the Magnesian Limestone to the east. In the south-east there is a small extension of the Leicestershire coalfield into the county, whilst in the north-west around Mellor, Chisworth and Chinley the Lower Coal Measures of the Lancashire coalfield crop out (see fig. 5 ).
The water supplies obtained from this formation in Derbyshire, from underground sources, are invariably bad, except those obtained from the occasional sandstones, which often contain large quantities of water. Owing to extensive mining and also that areas free from dwellings are very limited, the Coal Measures on this side of the Erewash Valley cannot be looked to for a satisfactory supply. The waters obtained are often quite unusable, owing to gross organic pollution and excessive mineral matter. The Derbyshire Coal Measures differ from those of many other districts, such as South Wales, in the fact that they consist of shales or clays, which yield only a scanty supplv of highly mineralized water.
Goitre in the Coal Meastres region.-St. Lager [51 mentioned the Derbyshire and Nottinghamshire coalfield as being a goitrous one. I have gathered a great deal of information which shows that all parts of the coalfield of Derbyshire were very goitrous in the past. In the Heanor district, many years ago, goitre was very common indeed, long before the present water supply was in use. It was also common in the northern part around Chesterfield. At the present time it is not nearly so severe in adults. Dronfield and Unstone are two places where it is fairly prevalent at the present time, but, on the whole, goitre does not present a severe problem in the Chesterfield area, where the water supply is derived from upland Proceedings of the Royal Society of Medicine surfaces. Pinxton is the one place where goitre is common in association with Coal Measure water supply obtained from underground sources.
The incidence of goitre in children derivipg water supply from the Coal Measures is 568% (** and over) and 1 6% (*** and over). (Tables IV and IVa At Bolsover the escarpment rises to over 600 ft. above O.D. The Permian system consists of two members, the Magnesian Limestone and a series of Marls. The outcrop of the limestone has the appearance of a dissected plateau, with ramifying valleys, whose walls are somewhat steep and craggy, as at Cresswell. Much water is retained in the joints and fissures of the limestone, but, as with the Carboniferous Limestone, the supplies. are very subject to gross organic pollution. Surface well waters are almost invariably polluted: of 22 samples of a public supply, 21 were returned as polluted with animal matter, and out of 9 samples examined 4 were returned as polluted. The raw waters are also highly miineralized.
Goitre in the Magnesian Limestone region.-Sir James Berry [61 said: " It has long been a favourite belief that magnesian limestone is especially associated with goitre, but I doubt whether there is much truth in this. In part of the Magnesian Limestone area of Nottinghamshire I found goitre to be distinctly rare. In other parts it appears to be less common than upon the Carboniferous Limestone. It is said to be common in the neighbourhood of Knaresborough, in Yorkshire." As in the case of the Coal Measures, the Magnesian Limestone is very variable in composition.^I found goitre to be fairly common at Palterton and Upper Langwith, where surface wells are in use as well as the public supply.
Otherwise there appears to be little goitre in this region of Derbyshire. The incidence of goitre in children in this region is 2 5% (** or over) and 0@7% (*** or over). (Tables V and Va The quality of the water obtained from the Bunter in Derbyshire does not approach that obtained from the Millstone Grit, as is the case in other areas on account of the surface being sealed with Glacial Drift: consequently, the water is derived from a distant source. Many of the surface wells in Ashbourne were found to be polluted, particularly those in the town itself.
Goitre in the Bunter region.-" Upon the triassic division of the new red sandstone," said Sir James Berry [61 "goitre appears to occur very sparingly at all Upon the triassic rocks of South Derbyshire it appears to be almost absent-at least such is the case at Findern, Newton Solney, Foremark and Repton . . Over the large area in which this rock comes to the surface in Nottinghamshire the disease appears to occur but rarely." Ashbourne, Sandiacre and Quarndon are the only places in Derbyshire which have a public supply from the Bunter. Little or no goitre appears in any of these places. Very little appears to have occurred in the past. The goitrous region has always been to the north of Ashbourne and district. Duffield appears to be more than usually affected at the present time.
The incidence in children is 2.2% (** or over) and 0*78% (*** or over). (Tables VI and VIa, ) is both scanty in quantity and unsuitable in quality from its great hardness. It is often so hard as to be quite undrinkable. Very few villages have an organized supply; where glacial beds occur along the main Keuper outcrop, the springs issuing from them are utilized.
Goitre in the Keuper Marl region.-Sir James Berry [6] has remarked upon the scarcity of goitre in this region of Derbyshire. This was in 1887. To-day a similar state of affairs exists. There are very few places where goitre occurs. At Linton I found a fair proportion of cases, and I have been informed that it was not uncommon years ago at Castle Gresley. This latter place is on the southern edge of the South Derbyshire coalfield. At Linton, there is a public supply through the South Staffs. Water Co. Of all goitres seen, 61% were associated with those drinking surface well water, whilst of the *** or **** goitres, 100% were associated with surface well users. Some cases occur at Church Broughton, Coton-in-the-Elms, Darley Abbey, Hilton, Mickleover, Netherseal, Overseal, Ticknall, Weston on Trent, Ashton on Trent and Woodville. Altogether, it is not a serious factor in this region. The incidence in children is 3 8% (** or over) and 0.8% (*** or over). (Tables VII  and VIIa, Glacial sand and gravel (pleistocene).-The Glacial Drift deposits in Derbyshire are only extensively developed in the Triassic area. They consist of boulder clay with sand and gravel. Where the sand and gravel beds overlie the boulder clay or the equally impervious Keuper Marl, they form efficient reservoirs which are used in many places between Ashbourne and Sudbury, the water being obtained from springs or tapped by means of shallow wells. Brailsford, Clifton, Doveridge, Norbury, Osmaston and Sudbury derive their water supplies from this formation. They are very liable to surface pollution.
Goitre in the pleistocene region.-Very little goitre has ever existed in this area, and the same is the case to-day. At Brailsford, there is little in the village itself, but within a radius of five miles cases are said to be not infrequent, especially at Muggington. Some marked cases are said to occur at Doveridge in old people, and a little at Sudbury. Otherwise it is very rare. The incidence in children is 2 8% (** or over) and 0 7% (*** or over). (Tables   VIII and VIIIa, The quality of the waters obtained from this source is good, the mineral content is low, and as a rule they are free from animal pollution. Some, however, are liable to animal pollution, and are not filtered. Gross pollution has occurred in the Alfreton supply.
Goitre in the surface supply region.--Goitre is very rare at Buxton: many doctors have not seen a case native to the town. Goitre used to be very common over the coalfield: the extent of the disease has been much exaggerated at Chesterfield and region at the present time. When shallow wells were in common use, it was very common all over the coalfield, but has since greatly diminished particularly since the introduction of improved water schemes. Goitre appears to be fairly prevalent at Drcnfield Woodhouse, Unstoue, Shirland and Higham, Mastin Moor Proceedings of the Royal Society of Medicine and Sutton-cum-Duckmanton. The distribution of goitre in the three large Chesterfield schemes shows a remarkable uniformity, viz., 0 7%, 1.0%, 0 9% (*** or over).
Some cases occur at Dore and Totley both in children and adults.
The incidence of goitre in children is 2*8% (** or over) and 0*8% (*** or over). (Tables IX and IXa, Four types of simple goitre are described, each one as important as the other, and differing in their atiology, epidemiology and pathology. The description of these is based on the work of Williamson and Pearse [9] .
They are: (1) Hypertrophic goitre.
(2) Primary perilobular fibrosis, known in the literature as adenoparencbymatous goitre, cystic goitre, nodular goitre, and cystadenomata.
(3) Diffuse colloid goitre or vesicular goitre.
(4) Lymph-adenoid goitre. The term " endemic goitre" includes more than one type of goitre. In Derbyshire, it is difficult to find one area where the type is pure and unmixed with other types. The differentiation of vesicular goitre and hypertrophic goitre depends upon clinical facts (Williamson and Pearse [10] Section of Epidemi6oogy and Stae Medicine 1243 goitre appear to me to be identical in a clinical sense, the first occurring at an earlier age than the other. Hypertrophic goitre.-This type of thyroid enlargement may be physiological and is then associated with puberty, pregnancy, oophorectomy and ovarian disease. Colloid storage is less obvious than in the average normal, and secreting tissue is not focal; both are diffusely distributed throughout the gland. When pathological, it is associated with statis lympbaticus and sudden death. It is one form of endemic lesion. Secondary fibrotic changes may arise, when dysthyroidism and secondary Graves' disease complicate it.
Hypertrophy occurs in normal individuals particularly from 9-16 years of age.
it is of great importance to recognize this type of thyroid enlargement, otherwise every swelling in the neck due to the thyroid enlargement may be treated as pathological (Williamson and Pearse [9] ). In adenoparenchymatous goitre there is fundamentally a coarse fibrosis of the interstitia with every form of retrogression and degeneration of the parenchyma. It may be intoxicative. It is associated clinically with solitary and multiple cysts, cystadenomata, adenoma, infiltration tumours and fcotal adenoma. This is the classical type of endemic goitre occurring in mountainous regions and is the type most associated with cretinism and deaf mlutism. This is the type most common in the older generation of Derbyshire people. It is the one described to me so often by doctors as the "poor man's disease." There is a marked hereditary tendency in this type of goitre. It is less common in children than in adults, and, in regions of Section of-Epi3iem ogy an State Medicine 1245 low endemicity, it is commoner in females than in males. In early cases, there is a marked tendency towards spontaneous disappearance of the disease. Vesicular goitre.-In the progressive stage there is a general and uniform bilateral enlargement of the thyroid gland. Vesiculated colloid is seen and secretory tissue is entirely absent. It is found in the newborn of goitrous mothers, in cretins or cretinoid infants. It is not found after eighteen years of age.
In the retrogressive stage which is commonly encountered and may arise at any age, there are two forms which differ only in the size of the gland units in which the cyst formation occurs. In the one, each vesicle has become a cyst of small size in the other there is coalescence of vesicles within the limits of a lobule to form a larger cyst.
The major incidence of vesicular goitre is 11-14 years. At this age the average thyroid gland is actively secretory with a diminution of stored colloid and the condition is thus a wide departure from the normal (Williamson and Pearse [9] ). Lymphadenoid goitre.-This is described as a physiological insufficiency, a hypertrophic reaction with preponderance of lymphocytic aggregates, fibrosis, and a peculiar atrophy of the parenchyma. Clinically, it is associated with myxcedema. The condition can be focal and non-goitrous. It is described in the literature as " woody thyroid," Reidel's thyroid, sarcoma, endothelioma, and, lymphosarcoma.
VI. CAUSES OF SIMPLE GOITRE.
(1) Influence of iodine content of soils and water.-No attempts have hitherto been made to estimate the iodine content of Derbyshire drinking waters and soils. It has been declared that, on account of the distance from the sea and the direction of the prevailing winds, that they could contain none. The source of iodine is the land, not the sea.
Hehner, in 1876, found iodine in the Buxton Mineral Spring waters, and in 1924 Mr. Race found 4 * 4 parts per billion in the same waters. Estimations of the iodine content of Derbyshire foodstuffs were published by Orr [11] . The results obtained were inconclusive for "there is no indication whatever of any difference between those areas in England which were reported to have a low goitre incidence and those reported to have a high goitre incidence."
The water supplies of Derbyshire are obtained from very varied sources but can be classified as being [1] surface supplies from upland gathering grounds, and [2] underground sources such as surface wells, springs, deep springs and bores. The results obtained (Tables XI and XII , pp. 70, 71) indicate that there is no definite correlation between the iodine content of drinking waters or soils and the incidence of goitre in this county. Orr [11] stated that "at present, no correlation between the level of iodine in drinking-water in this country and the incidence of endemic goitre has been made out." The same conclusion was drawn by Taylor [12] .
Four samples of Derbyshire drinking waters were examined by the Rowett Research Institute, Aberdeen, in 1926-7. The results obtained by them did not indicate any connection between the iodine content of the water and the goitre incidence in the areas served by these water supplies. Melbourne and Long Eaton with 8 0% of goitre, Heanor and Ilkeston with 330°% of goitre (all thyroid enlargements), Wirksworth with 8-1% of goitre and Ashbourne with 3'8% of goitre had in their respective supplies at that time in terms of iodine as y per litre, 1766, 2 Proceedings of the Royal Society of Medicine 56 some experiments were instituted at Heanor. They consisted of giving each child 1/10th of a grain of iodine a week in the form of sodium iodide. The public water supply was iodized by the addition of sodium iodide in such an amount that, assuming a person consumed four pints of water a day, he would receive in the course of a year 14-9 mgm. of sodium iodide. During the period the children were given iodized sweets, the whole population had the iodized water. The results obtained were not such as to encourage us very much. No decrease in the incidence of thyroid enlargement was observed in the course of ten to eleven months in any series receiving either iodized water alone or iodized water plus iodized sweets. The results were as follows:
ALL THYrOID ENLARGEMENTS.
(1) Girls 9-14 years 10.12.26 26 64% Iodized sweets and water.
(2) Girls 5-10 years {27 202 2 } Iodized water. A further series of experiments was commenced in 1926. Although no good was done by the previous series, no harm was observed to have taken place. These results i.e., of the second series, have been published elsewhere [131. The results obtained were not statistically significant in favour of either prevention or treatment of childhood goitre with iodine in this district. The conclusion we came to was that, in this area, normal children were better without iodine at all, and, thab whatever the cause of goitre in them may have been, iodine deficiency was not the sole cause. These experiments have been criticized by Orr and Leitch on the ground that the period of treatment was too short to allow of definite conclusions, and that I failed to take account sufficiently that many of the cases treated were at an age when the goitrous gland is rapidly increasing in size. They forget or did not know that this was the second series of experiments on iodine prophylaxis with iodized sweets. e he results we got did not justify further expenditure of public funds on a procedure so unproductive of beneficial results, whilst, at the same time leaving the much more important matter of the state of the water supply alone. Whatever the results obtained in other places, ours did not correspond with theirs. At Rochester, U.S.A., it was claimed that a yearly dose of 765 mgm. of sodium iodide would reduce the goitre incidence by 50 per cent. The dose we gave in the water was double that. It is not often stated that in the following year the Rochester figures increased from 1,766 to 2,010 in spite of the continuation of the iodizing of their water supply [15] .
In speaking of the iodine question, Williamson and Pearse [10] said: " If lack of iodine gives rise to goitre, it cannot give rise to the hypertrophic form of goitre. It is not possible to conceive a productive hypertrophy arising from the absence of the essential element that is to be produced by that hypertrophy. You cannot make bricks without straw. Thus, whatever theory is adopted, it is evident that the hypertrophic endemic goitre must not be stimulated by the administration of iodine. The risk of inducing the pathological condition of secondary Graves' disease is considerable. Iodine Basedowii is the term given to this clinically well-recognized misapplication of iodine therapy to hypertrophy of the thyroid gland. . . In the light of our present knowledge, or want of knowledge, we must postulate that the continuous use of iodine can do nothing but harm to the critically balanced hypertrophic goitre in the young. The hypertrophy probably is an adjustment of the Section of Epidemiology and State Medicine differentiating individual to his environment. We should not meddle with this adjustment. We mu3t look rather for the cause of the hypertrophy, which we have seen is just as likely to be too much as too little iodine."
With colloid goitre it is a different matter, but even in this type there is no deficiency of iodine in the gland. In the dog's thyroid you can see the iodine content of the dried thyroid was 0* 267%, a high content. In this type the iodine appears to be in some way locked up in the gland. Excess of calcium, especially in certain circumstances, is certainly involved in the production of this type. At any rate, it is the only type of simple goitre which is amenable to iodine therapy.
There is no case made out in my submission for the promiscuous administration of iodine amongst either the children or adult population of this county.
(2) Influence of ill-balanced diets.-In the early part of last century Dr. Good maintained that goitre was due to the prevalence of subsisting largely upon oatmeal made from corn grown on the local soil.
In 1911, Dr. Ogilvie of Fauldhouse [16] , after a careful inquiry into the prevalence of goitre in that area, concluded: " I am convinced that the great increase in the number of cases of this disease, which we know has prevailed for some considerable time, is due to some striking cause. . . . I think it is more likely to be due to the great change in the mode of living which took place among the inhabitants a year or two ago. Before this time you had the mining classes partaking of a rich dietary as far as that goes among the mining classes. You found large quantities of butcher meat, cheese, butter and eggs being consumed, but, on account of the acute depression in the coal trade there was a keen struggle for existence, and in the place of the substantial diet afore-mentioned there was among many substituted one of the most meagre description."
Stiner [17] produced goitre in animals fed on scorbutic diets, and he believed that the prevalent use of white fine flour had some setiologic relation to the onset of goitre. Animals fed on ill-balanced diets, and kept in unhealthy surroundings, are very liable to develop goitre. This is one of the pitfalls in goitre research; well do I know it.
The lymph-adenoid type of goitre is certainly not related to deficiency of iodine. This type is very definitely related to conditions of diet deficient in vitamins A, B and C, from which green vegetables and fruit are excluded, and containing more than 60 per cent. of white flour or vitamin-poor carbohydrate, 20% or less of protein, 8% to 10% of vitamin-poor fats, and inorganic salts (including iodine) in adequate amounts [18] .
The chief faults noted in the diets of goitrous Derbyshire children are often a total absence of fresh vegetables and fruit, the substitution of butter by margarine or vitamin-poor fats, far too much reliance upon white bread, and an insufficiency of meat. Milk is an article of diet consumed sparingly by many.
Goitre has often been remarked upon by doctors to me as being a "poor man's disease." Rather, we should say it may be, at least in some aspects, a disease of ignorant persons. An improperly balanced diet is a much more important factor in the genesis of thyroid disease than was formerly supposed. Not only is it related to vitamin imbalance or deficiency, but also to mineral imbalance between calcium, phosphorus and iodine. There is also evidence that positive goitrogenic substances exist in certain foods. To consider the relation of diet from the view-point of iodine deficiency alone is much too narrow, and leads only to the greatest confusion.
As an illustration of the effect of diet upon the incidence of goitre in Derbyshire I may give the example of Wirksworth. At the Council School the children come from good-class homes, are well nourished and cared for. The goitre incidence in them was 2 . 9%. At the Church School where the children were of a very different order and of a much inferior typo, the incidence of goitre was 15%. There is nothing to explain the difference except very material social conditions. 57 1247 1248 Proceedings of the Royal Society of Medicine
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(3) Influence of water supply.-There is a good deal of evidence in Derbyshire to support the view that drinking water is a powerful agency in the production of the disease. Goitre has either diminished or disappeared in many places following the introduction of better water supplies. There are numerous instances of this occurring in the county. There was a time when almost every person in Beeley had goitre. At that time the people obtained their water from Beeley brook, and there was a tradition that whoever drank the water from this stream would get a " thick neck." The neighbouring town of Bakewell was also very goitrous many years ago. The introduction of a new supply from Fallinge Moor which supplies both Bakewell and Beeley was followed by a great diminution in the incidence of the disease in both places. There is no native case of goitre in Bakewell at the present time. Ashford, Baslow, Cromford, Matlock, and Youlgreave have all been centres of goitre. There is very little to be found there now. This, again, occurred following on the introduction of improved water supplies-chiefly from the neighbouring Millstone Grit. Where two sources of water supply are in existence, it is common to find that one is goitre free and the other associated with goitre. For example, at Linton, part of the village has shallow wells, part is supplied by the South Staffordshire Water Company. Of the goitres seen at that place, 61% were associated with those drinking well water, and of these all the large goitres were similarly associated. At Ashover the village has a good supply: the children attending the school come from a scattered area. On two occasions when I examined them I found that 84% and 72% of the goitres were in those who obtained water from shallow wells and other dubious sources.
Heanor and Ilkeston obtain water from deep springs in the Limestone. Some years ago, this supply was seriously polluted. The methods of treating the raw water were inadequate. In 1924, the Heanor district was affected considerably.
Between the ages of 5-14 years, 3616% of girls and 32'7% of boys showed definite signs of thyroid enlargement. The incidence in women aged 14-40 years was 50'6% and in men it was 12-0%. The present state of goitre in this locality is 9-0% for the children in the same age-group for all degrees of thyroid enlargement. It is difficult to find any cases in adults. It is a long time since I had a case to treat of recent origin. There has been no change in the habits of the people, but very material improvements have taken place in the state of the water supply. They may be summarized as follows: June, 1924 ...
Automatic syphonic continuous softening plant installed.
Produced softer water and suspended lime after sedimentation lessened by 40% to 50%. It is since the water has been efficiently filtered and continuously chlorinated that we in Heanor have experienced so marked a reduction in the incidence of goitre. The iodization of the water was stopped in 1926. If there was any exciting cause it was not iodine deficiency: it was much more likely to be attributed to the condition of this public supply at that time.
With regard to the calcareous nature of water, whether in suspension or solution ¶19], being the cause of goitre, Sir James Berry has observed that in many goitrous localities calcareous matter in a very fine state of division is to be found in the water supplies. At the time when goitre was common in Heanor there was certainly a great deal of suspended calcareous matter in the treated water. But I must point out that the reduction in the incidence of goitre followed the removal not only of calcareous suspended matter, but also that of noxious animal matter. Moreover, if the calcareous content of drinking water, either in suspension or solution, is the sole cause of goitre, it is difficult to understand why the incidence of goitre in the Permian, Keuper and Bunter regions of Derbyshire should so closely resemble the incidence seen in the regions supplied from upland surface supplies (e.g., Chesterfield R.D.C.-north and south-and the Derwent Valley Water Board).
That calcium excess does play some part in the production of colloid goitre there is no doubt, but it appears that imbalance of calcium and phosphorus, or imbalance between calcium, phosphorus and iodine is responsible [20] . ' The effect of lime is to cause colloid material to accumulate in the vesicles of the thyroid gland; an effect which the administration of iodine prevents. It is possible that sodium phosphate may act in a similar way, but it is more likely that its addition to the diet containing an excess of lime prevents the absorption into the system of an excess of lime by its combination with the latter to form insoluble calcium phosphate in the bowel." [21] . The only colloid goitre I have produced experimentally was obtained in a male dog by the administration of sterilized calcareous deposit from the sedimentation tanks of the Heanor and Ilkeston waterworks. This goitre developed in sixteen days from the onset of the experiment. VII.
CONCLUSIONS.
In conclusion, the cause of "endemic goitre " in Derbyshire is not to be regarded as being any single agent. One must recognize that impure and unprotected sources of water supply, leading to gastro-intestinal infection, possibly of a specific kind, play a large part and have played a large part in past times in the production of the disease. But there are so many variations within the same region of supply that it is certain that there are other factors in operation, apart from any question of puberty or sex. Food supply in relation to mineral imbalance, deficiency of iodine, or of vitamin content all no doubt play their part. Simple goitre is a misnomer: the problem of causation is by no means simple.
I have indicated as efficiently as I can the distribution of childhood goitre of any degree worthy of the name. I leave it to others to solve the problem of the very definite relationship between goitre in the limestone region and the almost total absence of the disease in the triassic region in the south. So far as I have been able to go there is no evidence that iodine insufficiency is, or has been, a principal factor in the genesis of the disease in this county. I can do no better than quote Sir James Berry, who said, in 1901, " But, although goitre in most cases is to be regarded as an endemic disease, caused by Method of Iodine Estimation Employed. Soil.-Take 50 grams of dried, powdered, and sifted soil, macerate with excess of strong potassium hydroxide. Dry, and then pulverize. Ignite in nickel crucible atP a low red beat to destroy organic matter. Transfer contents to a beaker and wash out the crucible. Wash the contents of the beaker with successive quantities of 50 c.c. each of boiling water, allowing the residue to settle after each washing and decanting the supernatant liquor through a filter paper. After several washings, transfer the residue on to the filter paper and pass sufficient hot water through the filter paper to make up to about 250 c.c. To the filtrate add 10 c.c. of chlorinated soda and then phosphoric acid (S.G. 1-75), diluted with an equal amount of water, until a permanent yellow colour is obtained; then add a furtber 5 c.c. of diluted phosphoric acid. Boil until the volume of the liquid is reduced to about 50 c.c. and then add 50 c.c. of distilled water and boil for a further fifteen minutes. Cool, add 10 c.c. of a 1-0% solution or a small crystal of potassium iodide, and estimate the amount of liberated iodine by titration with freshly prepared N/1270 thiosulphate of soda, and a freshly prepared solution of soluble starch as indicator. Water.-5 to 10 litres of water is taken according to origin, evaporated to dryness after addition of sufficient potassium carbonate to make it pink to phenolphthalein. The residue is then powdered and mixed with two to three times its bulk of fusion 61 Section of Epidemiology and State Medicine 1251 mixture, and fused in a platinum dish at low red heat. The mass is dissolved in distilled water, and the solution then treated as the filtrate in the case of soils.
It is not contended that this method will give absolute amounts of iodine either in soil or water, but in the hands of different Workers, identical samples give very similar results. A good many soils have been examined in duplicate by myself and also by Messrs. Boots, of Nottingham. The results show that for comparative purposes the method is sufficiently accurate. The method employed by us differed from those used by Newcomb and his co-workers. No. 8 is the only one whera there appears to be any great discrepancy between our results and theirs, but it will be seen that our own results on this sample closely correspond. The estimation of soil and water iodine is a matter of great difficulty and it must not be forgotten that the results are recorded in terms of parts per ten-million. Ioline loss is most likely to occur during the ignition or fasion stage. To minimize loss, the temperature should not exceed 400°0., and the periol of ignition should be as short as possible. It is also important to use sufficient potassium hydroxide. Total examined = 2,911 Goitrous ** or over = 3.9 per cent. ** or over = 0-8 per cent. 
Nil
Proceedings of the Royal Society of Medicine Discus88on.-Mr. C. A. JOLL said that Dr. Turton had made out a strong case against the iodine deficiency theory as the main causation factor of endemic goitre at least for Derbyshire. It could not be assumed, however, that what applied to a particular district in this country was true of endemic goitre throughout the world. Indeed the work of Hercus and Roberts in New Zealand, Eggenberger in Switzerland, Wagner-Jauregg in Austria, and Olesen in America, pointed so strongly to the atiological importance of iodine-deficiency that much weightier rebutting evidence must be forthcoming to displace that theory in the areas referred to. Dr. Scott-Williamson had stated that in endemic goitre the total iodine content of the thyroid was increased, but this was by no means invariably the case, as de Quervain's students had clearly demonstrated.
He (Mr. Joll), however, joined issue with Dr. Turton with respect to the pathology of endemic goitre. It was unnecessary to speak of hypertrophic goitre as a form of endemic thyroid enlargement, since in all cases such as Dr. Turton had shown on the screen and identified with the term " hypertrophic goitre," in his (Mr. Joll's) opinion the structure of the gland was that of a colloid goitre; this he had verified from material obtained in goitrous districts of Gloucestershire, Hereford, Radnor, and Montgomery. He would also like to know on what ground " lymphadenoid goitre " had been included as a type of endemic goitre when in fact it occurred as a purely sporadic condition, chiefly in middle-aged females. Finally, whatever theory might be advanced to explain endemic goitre there still remained the difficulty that a large percentage of the population in endemic areas, in spite of a watersupply and diet in common, did not in fact become goitrous, and on the other hand goitres strictly comparable in pathological structure to those found in the endemic areas were to be seen sporadically among people whose condition as to diet, standard of general and personal hygiene were, so far as could be known, quite perfect.
He hoped that Dr. Turton's admirable example would be followed by doctors in all other goitrous districts in Great Britain.
Dr. H. GARDINER-HILL said that Dr. Turton had laid great stress on what might perhaps be termed the extrinsic factors in endemic goitre, pollution of water and lime-stone water supplies. If these factors played such an important role, why was it that only 5% of adolescent children living in those areas developed goitre, and what were the factors in the other 95% which prevented them developing simple goitre ? He would like to ask Dr. Turton what part he considered intrinsic factors played in the genesis of endemic goitre. He had in mind particularly heredity and the sex events in the female. In his experience, both these factors played an important part in sporadic goitre. He would like to mention .the history of a family which illustrated this point. The grandmother in this family was a goitre-bearer, living in an endemic area; the goitre in her case had developed when she was at the age of puberty. She gave birth to eight children, seven daughters and one son, her goitre becoming hypertrophied during the third and subsequent pregnancies. All her children spent their childhood and adolescence in the same endemic area, though only the sixth daughter became 1266 Proceedings of the Royal Society of Medicine 76 affected. This girl developed a simple goitre at puberty. The five elder daughters married, and moved to immune territory. All subsequently developed goitre, but at different periods of their lives: the first during pregnancy, the second at the climacteric, the third at the climacteric, the fourth during pregnancy, and the fifth during pregnancy. In the third generation two children of the sixth daughter developed simple goitre at puberty. The other members of this generation were unaffected. This pedigree is a good illustration of an hereditary influence in endemic goitre, for all but one of the affected members of the second generation, and both the affected members of the third, developed the condition outside the endemic area. It also appeared to illustrate the point that the sex events played a part in the genesis of endemic goitre, though what is inherited was not strictly speaking goitre, but some abnormality which might readily manifest itself as goitre if conditions were suitable. This pedigree was also interesting because it illustrated another point, that hereditaty predisposition in such families might disappear after emigration from endemic territory.
Dr. Turton had laid great stress on the harm which might be done by giving iodine to patients with endemic goitre of the hypertrophic and adeno-parenchymatous types, but he (Dr. Gardiner-Hill) had seen many sporadic cases treated with iodine, and he did not remember a single instance in which iodine could be held responsible for the development of toxic symptoms. He had frequently seen such cases develop a mild thyrotoxemia, but nearly always it accompanied an infection; though the patients were taking iodine at the time, everything pointed to the infection rather than the iodine as the cause, as the toxic symptoms abated when the infection passed off. The possibility of an infection was worth considering in endemic goitres, when a temporary thyrotoxeemia developed during treatment with iodine.
In over a hundred cases of secondary Graves's disease which he had recently reviewed, there was not a single incidence in which the onset of secondary thyrotox&-mia could be attributed to iodine medication. If iodine was harmful to hypertrophic and adenoparenchymatous goitres, one would have surely expected examples in a series as large as this.
Dr. G. CLARK TROTTER said that the previous Medical Officer of Health for the County of Derbyshire had arranged for the distribution of iodized chocolate tablets or iodized salt to school children, based on the American work at that time on the lack of iodine in vegetables, and the analysis of the subsoil water. The Medical Officer of Health who succeeded him took a contrary view and stated that the American work was fallacious.
It had been said that iodine was harmful, but undoubtedly some cases of enlargement of the thyroid responded and the goitre disappeared under iodine treatment.
